INTRODUCTION
The Gayellini is one of the two. tribes of Masarinae (Carpenter, 1981) . Endemic to the Neotropics, the majority of the species are Patagonian, but one ranges as far north as Mexico. With ten described species, the group is far less speciose than its sister-tribe Masarini, which has over 200 described species (cf. Richards, 1962) , and most species are rarely collected. These wasps have a very distinctive appearance among Vespidae (Fig. 1) , and their taxonomic history has been more turbulent than any other higher vespid taxon. Although the phylogenetic placement of the group as a whole has now evidently been settled (Carpenter, 1981) , no study has been made of the species. The current generic classification is fragmented, and there have been no keys to all of the taxa. In this paper, I
investigate the phylogenetic relationships of the species, and present a revised generic classification along with keys to all taxa.
TAXONOMIC HISTORY
Saussure placed Gayella in the Section "Anomaloptres" of the "Eum6niens" because the forewing recurrent veins (m-cu_2) are received in separate cells (Fig. 6 ), as in the other genera placed in this section (Raphiglossa, and Stenoglossa-Psiliglossa) . In other vespids he studied both veins were received by the second submarginal cell. Ashmead (1902a) described the subfamily Raphiglossinae (in his Eumenidae) for this group, but by that time other genera had been described which had the diagnostic character of the recurrent veins. These were Euparagia and Paramasaris, both considered probable masarines by their authors (Cresson, 1879, and Cameron, 1901, respectively) . Ashmead (1902b) Carpenter (1981) , except that I have adopted Snelling's (1986) more descriptive terms "preoccipital" and "postocular" for the carinae previously termed "dorsal occipital keel" and "ventral occipital keel" (Richards, 1962) .
Detailed examination of the labiomaxillary complex and male genitalia was made by dissection of these structures, clearing slightly in cold lactophenol, and exaoaination in glycerin. Measurements were made with an ocular micrometer. Illustrations were made with a Wild M-400 photomacroscope employing Kadak TMAX 400 film. Cladistic analysis (Hennig, 1966) Carpenter (1981) include the hindwing with Cu diverging from M+Cu far distad of the insertion of cu-a (Fig.   3 ), the clypeus with the dorsal margin bisinuate (Fig. 12) , the first metasomal tergum and sternum fused and metasomal segments after II retractile (the latter two convergent with other vespids). Some other autapomorphies are mentioned below.
Forewing discal cell. Carpenter (1981:14) noted that the discal cell is shorter than the submedian in Paramasaris. This is also the case in Gayella (Fig. 1) , and this should be considered a reversion from the state of an elongate discal cell in other Vespidae ( Fig. 4 ; cf Carpenter, 1981) , and thus an autapomorphy of Gayellini. (Fig. 6 ).
Clypeus. The clypeus is narrower than its height in all species, particularly in males . Richards (1962:46) (1962:12) . The postocular carina is reduced in length, and may be present only as a trace just ventral to the eye in Gayella, but is typically obvious in the eumenoides group. The carinae are almost confluent in many specimens of eumenoides and araucana, separated by only a slight gap (Fig. 18) . The "complete" carina in Paramasaris (Richards, 1962:46; Fig. 19 ) is evidently produced by confluence of the postocular with the preoccipital carina, as occurs in some Masarini (Snelling, 1986) and probably other Vespidae (Carpenter, 1988) . The postocular carina is effaced in Paragayella (Fig. 20) Carpenter (1981) , Richards (1962) incorrectly stated that acroglossal buttons are lacking from the ligula of Gayellini. The only species in which they are entirely lacking are Paramasaris fuscipennis and cupreus (Fig. 21) . These structures are also absent from the glossa of Paramasaris brasiliensis, but are present on the paraglossae. This is a transformation series in reduction. Other gayellines have the buttons on both the glossa and paraglossae (Fig. 22) , including Paragayella richardsL the sister-group of Paramasaris, and P. brasiliensis is the sistergroup offuscipennis + cupreus (Fig. 2) Fig. 26 ). This series apparently corresponds to the phylogenetic relationships among these species (Fig. 2) . Gayella has only the anterior carina (Fig. 7) . Euparagiinae also has only the anterior carina (Fig. 8) , although the humeri are somewhat raised in scutellaris. In Masarini the anterior carina is usually blunt, and a lateral carina on the humeri may be present (Fig. 37) . In all these groups, the anterior carina precedes a groove which is frequently crenate (secondarily reduced in various Masarini).
The situation is different in other Vespidae. In Polistinae, the structure termed the "pronotal prominence" (Richards, 1978) is probably homologous with the anterior carina. Although often blunt, it is frequently carinate, and lies at the anteroventral margin of the pronotum (Fig. 38) . It precedes the pronotal fovea, which is sometimes set in a deep depression; there is no lateral groove. In the groundplan, there is also a carina on the dorsum (Carpenter, 1989) . This second carina is usually quite short laterally, and may closely approach the anterior carina (Fig. 38) Psyche [Vol. 95 "prominence" (Fig. 39) . Richards (1973) confused the dorsal carina in Polistes, behind the fovea, with the anterior carina in other polistines, in front of the fovea. Eumeninae, which also have a fovea, also have a carina in front of the fovea (Fig. 9) , which continues across the dorsum in the groundplan (Carpenter and Cumming, 1985) . The single carina may be a composite structure, derived from a state resembling certain polistines with two closely approximated carinae (Fig. 38 ). This is also the case in the groundplan of Vespinae (Carpenter, 1987) , where there is a single carina, preceding the pronotal fovea and running across the dorsum (Fig.  10 ). Stenogastrinae have a highly modified pronotum and lack a posterior carina and fovea (Carpenter, 1988) (Carpenter, 1981 (Carpenter, , 1988 (Carpenter, , 1989 , thus requiring an inference of loss in Stenogastrinae.
Hind coxal carina. Richards (1962) made contradictory statements concerning the presence of this feature in Gayellini (of. p. 15 and 44). This was initially followed by Carpenter (1981) , but corrected by Carpenter and Cumming (1985:907) . All Gayellini lack this carina, a primitive condition.
Claws. Richards (1962:44) erroneously characterized the claws of Gayella as simple, and Carpenter (1981:26) initially followed this (corrected in Carpenter and Cumming, 1985:907) . In fact, the claws are toothed in all species of Gayellini (variable in G. mutilloides). This is the plesiomorphic condition in Vespidae.
Male genitalia. I have examined the genitalia of all species except Paramasaris cupreus and Paragayella richardsg where the males are still unknown. In the groundplan of the tribe, the aedeagus is broadly rounded apically, the digitus is a prominent triangular lobe that is desclerotized ventrally, the cuspis is a small lobe completely fused to the lamina volsellaris, and the parameral spines are long and sharply pointed . Figure 39 of Richards (1962) , showing a large, triangular cuspis and rounded digitus in Gayella araucana, is incorrectly labelled. What is there termed cuspis is actually the digitus, and the structure labelled as digitus must be the aedeagus (cf. Fig. 58 ). This figure was the reason I previously was unable to characterize the groundplan of the volsella in the tribe (Carpenter, 1981:26) , as I had not seen that species at the time.
Within genera, the genitalia are relatively uniform, with species differing in details (especially of the volsella); however, there are some consistent differences letween the genera. These are discussed below.
Paramasaris
Giordani Soika (1974) (Fig. 46) .
The three species of Paramasaris share numerous synapomorphies. The postocular and preoccipital carinae are apparently confluent (Fig. 19 ). These carinae are separated in other Gayellini, and the postocular carina reduced in several species (Paragayella, the Gayella mutilloides group). The mandibles are tridentate with the proximal teeth separated from the apical one by a gap (Fig. 13) (Fig. 21) . The posterior lingual plate is slightly broadened in other gayellines, but the length of the structure still exceeds its width (Fig. 22) . The clypeus is broadly truncate (Fig.  12) , which is here treated as derived, convergent with the groundplan of Masarini. Paragayella has the clypeus narrowly truncate (Fig. 11) (Fig. 21) , the female clypeus with a pair of short apical carinae (Fig.  13) , the second carina of the pronotum more complete dorsally (Fig.  26) , and the longitudinal carina on tergum II well developed in females (Figs. 40, 42) . Autapomorphies of the species are: for cupreus the propodeal median groove delimited by more lamellate carinae (Fig. 34) ; forfuscipennis the oblique propodeal carina better defined (Fig. 33) , and the dorsal groove and scrobal furrow of the mesepisternum broader and deeper (Fig. 31 (Carpenter and Cumming, 1985; Carpenter, 1987 Carpenter, , 1988 . A fully sequenced cladistic classification (Wiley, 1979) (Figs. 43-45 ).
Within the genus, two monophyletic species groups may be recognized, which allows a classification that is phyletieally sequenced (Wiley, 1979) . These are the eumenoides group, for eumenoides and araucana, and the mutilloides group, inlcuding reedi, patagonica, luispenai and mutilloides.
Eumenoides group
The monophyly of the eumenoides group is established by the tegula, which lacks the short posterior lobe found in Paramasaris and the mutilloides group (cf. Figs. 47 and 48 ). This feature is approached in reedi (Fig. 49) (Fig. 27) . A very weak angle is also found in reedi, and Paramasaris has an angle of a different form (Fig. 24) , but the projection is much stronger in eumenoides. Willink and Ajmat de Toledo (1979: fig. 3 ) depict eumenoides as having an apically bilobed aedeagus; however the shape varies among specimens in my dissections, and most have a broadly rounded apex as in other Gayella (Fig. 57) . The sister-species of eumenoides, araucana, also has some autapomorphies. The acroglossal buttons are very reduced in size in the male, whereas they are elongate in the female and other Gayella. The pronotal punctation in araucana is relatively coarser than in the rest of the tribe, so this may also be a derived feature. Fig. 20 ), but traces appear to be present in some specimens. Metasomal sternum II in the male and to some extent also the female is bordered posterolaterally with blunt ridges (Figs. 53-54 ), however these are variably developed in patagonica, and reedi approaches this condition. Among these three species, the features I have polarized are autapomorphies. Hence, the relationships are at present unresolved (Fig. 2) . Autapomorphies of the species are: for mutilloides the very long malar space (Fig. 14) , the acroglossal buttons more elongate and the glossa more deeply bifid than other Gayella, and the cuspis tubercle quite blunt (Fig. 61) ; for luispenai the male metasomal sternum II projections elongate (Fig. 54) ; and for patagonica the female propodeal median groove narrowed before broadening dorsally ( Fig. 55 ; smoothly narrowed in other Gayella, Fig. 45 ). (Fig. 7) ; clypeus pointed or rounded (Figs. 14-17) ; last tergum widely emarginate and bispinose apically (Figs. 50-52 (Fig. 24) ; head with carina not extending from vertex to mandibular base (Fig. 20) ; propodeum without oblique carinae (Fig. 41) (Fig. 19) ; propodeum with oblique carinae (Fig. 33) 2 2. Pronotum with posterior carina incomplete dorsally (Fig. 25) ; female clypeus without lateral carinae ( Fig. 12 ) (Argentina, Brazil) brasiliensis Giordani Soika Pronotum with posterior carina continuous dorsally (Fig. 26) ; female clypeus with lateral carinae (Fig. 13) 3 3. Propodeum with median groove delimited by carinae which are higher than the adjacent areolae (Fig. 34) ; mesepisternum with dorsal groove narrower, shallow (Fig. 40) (Colombia, Peru) cupreus Giordani Soika Propodeum with median groove not delimited by carinae which are higher than adjacent areolae (Fig. 33) ; mesepisternum with dorsal groove broad, deep (Fig. 31) (Fig. 54) Cameron, 1904: 94, (BMNH)--"Panama (Pacific side)." Psyche [Vol. 95 The statement of the type locality as being in New Mexico is perhaps an error. As Bradley (1922:387) put it: "I have not been able to learn of any mountains bearing this name." There is a Santa F6 mountain in Jalisco in Mexico (2030'N, 10302'W) , and this species has been later collected in other parts of Mexico, but never in the United States. Krombein (1979) Willink, 1956:341, 342, 346, figs. 3, 4 (1979) recognized the same species groups as the present paper, but stated that araucana is the most distinct and should possibly be treated as a different genus. They even stated that morphologically it approaches eumenines of the genera Ancistrocerus and Stenodynerus, but it does not possess any of the synapomorphies of that subfamily (Carpenter, 1981 (Fig. 17) ; the scutellum is completely black (often with some white in females). The clypeus is longer than wide and weakly pointed, the mandibles are tridentate, the postocular carina is very short, the malar space is about 2 the width of the interantennal distance, the pronotum projects very slightly, the first metasomal tergum is about 1/3 as long as wide, and sternum II has traces of posterolateral ridges. The genitalia are illustrated in Fig. 59 (1963) . Willink (1956) (1979) .
Gayella patagonica Willink G. patagonica Willink, 1956:341,342, 350, figs. 9, 10, 11, (type IML)--"Esquel, Chubut, Argentina." G. cerceroides Giordani Soika, 1960 (1958 :82, 9 (BMNH)--"N. W.
Patagonia, 1000-3000 piedi." The synonymy was established by Willink (1963) (1979) .
This species is very similar to patagonica, as noted by Willink and Ajmat de Toledo (1979:430) . Most of the characters they cite will not distinguish females. (Fig. 54 ).
BIOGEOGRAPHY
It is clear from the few records for some species that their distributions are very poorly known, and further collecting, particularly of Paramasaris, will doubtless extend the ranges of some of these. Nevertheless, a few remarks about biogeography may be made. Paramasaris and Gayella occupy completely different regions, Tropical American versus Patagonia, which corresponds to a well-known vicariant break. Within Gayella, most of the species overlap broadly in distribution. The clade mutilloides + patagonica + luispenai is the only group which occurs on the eastern side of the Cordillera, but the first two species are also found in Chile. By contrast, Paramasaris shows a pattern of endemism. Within the genus, the distribution of the sister-species fuscipennis and cupreus is basically trans-Andean: Central America versus western Amazonia. There is a record of cupreus from the western side of the Sierra de Perijh, but this was elevated in the late Oligocene (Kellogg, 1984) . In turn, the sister-group of this clade, brasiliensis, is southeastern Brazil, and the sister-group of all three species, richardsL is southern Amazon basin. This pattern does not correspond to that shown by the avifauna, for example Cracraft and Prum (1988) , where southeastern Brazil is not closely related to a western Amazon/trans-Andean clade. However, that study showed southeastern Brazil as a composite area, implying either dispersal or differing ages for components of the regional biota. The latter factor may well explain the incongruence; Gayellini is an ancient group, since the Masarinae as a whole is gondwanian (Carpenter, 1981) .
